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Abstract 
Kinetics of gelation was experimentally and theoretically studied for different polymerization systems leading to the 
formation of pH/temperature-sensitive hydrogels. Acrylamide (AAm), N-isopropylacrylamide (NIPA), N,N-
dimethylacrylamide (DMA), acrylic acid (AA), methacrylic acid (MAA) were used as main monomers, and N,N’- 
methylenebisacrylamide (MBAm) as crosslinker. Stirred batch reactor polymerizations were performed in aqueous 
media using mostly inverse-suspension operation at 200 mL total reaction volume. Sampling was performed along 
the reaction time allowing the study of the dynamics of gel formation. Classical free radical polymerization (FRP), 
with initiation by ammonium persulfate (APS), and RAFT polymerization with 2-dodecylthiocarbonothioylthio-2-
methylpropionic acid (DDMAT) were considered. Different parameters were changed along the experimental 
program, namely the kind and initial concentrations of the different monomers involved (crosslinking 
copolymerizations and terpolymerizations were considered) and the initial molar ratio initiator/DDMAT/monomer. 
Intermediate and final products were characterized by size exclusion chromatography, running directly with aqueous 
eluent, with simultaneous detection of refractive index and multi-angle laser light scattering (SEC/RI/MALLS). 
Kinetics of monomer consumption and molecular architecture of the soluble phase were thus measured. Kinetics of 
polymerization was also investigated through in-line FTIR-ATR. Sensitivity of the hydrogels synthesized to pH, 
temperature and pH/temperature changes was also experimentally assessed. 
 
Kinetic modeling studies on network formation in these different chemical systems were performed in the 
framework of a general kinetic theory for non-linear polymerization.(1)-(4) A polymer reaction engineering approach 
is thus considered in order to develop computational tools linking the synthesis conditions with end-use properties of 
smart hydrogels.    
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(1): SEC measured time-evolution of monomer conversion during the inverse-suspension copolymerization of AAm/MBAm at 20 °C with 5% 
monomer dilution in water. Results for two different initial mole ratios APS/AAm are showed. (2): Typical in-line FTIR-ATR spectrum observed 
during the aqueous polymerization of acrylic acid. The bottom figure shows the in-line measured monomer conversion of AA at 20 °C, 15% 
dilution, 80% neutralization and 0.2% APS/AA. (3): Measured temperature-sensitivity of inverse-suspension synthesized NIPA/MBAm and 
DMA/MBAm hydrogels. Both hydrogels were obtained by crosslinking polymerization at 20 °C with 10% monomer dilution in water. 
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Welcome 
The Polymer Networks Group would like to welcome you to participate in the 
Polymer Networks 2012 Conference. This meeting will encompass a wide range of 
topics, including but not limited to Biomaterials, Reversible Networks, Fundamental 
Formation-Structure-Property Relationships, Composite Networks, Smart and 
Responsive Networks, and Novel Network Formation Strategies and Reactions. 
The 2012 Conference will be held in scenic Jackson Hole, Wyoming, USA at the Snow King Resort. This is just a 15 
minute shuttle ride from the Airport, which has a range of non-stop flights from most major U.S. airports. Jackson Hole is 
just south of the Teton and Yellowstone National Parks and near a 
myriad of shopping, site seeing, and outdoor activities. 
The conference will feature short courses, plenary talks, parallel 
sessions, posters, and extensive activities. 
         
http://www.polymernetworks2012.org/ [22-08-2012 11:02:48]
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